A case of fibrosarcoma with lung and lymph node metastases in a 54-year-old female Asian elephant (Elephas maximus) is described. After pododermatitis of 2 years duration in the right forefoot, a mass developed in the lateral toenail. At postmortem, metastasis to the right axillary lymph node and both lungs was noted. Microscopic examination of primary and metastatic sites revealed infiltrating bundles of spindle cells, with fairly distinct cell borders, variable amounts of eosinophilic cytoplasm, and elongate or oval nuclei. Tumor cells were often arranged in interwoven bundles and herringbone patterns. Mitotic figures were numerous and frequently bizarre. The diagnosis of fibrosarcoma with lung and lymph node metastases was made on the basis of histologic features and positive immunohistochemical staining for vimentin.
revealed multiple tumor nodules with distinct demarcation from the surrounding lung parenchyma (Fig. 2 ). Other gross findings included 2 leiomyomas of the uterus, confirmed by histology and immunohistochemistry. Representative samples of the major organs were fixed in 10% neutral buffered formalin, routinely processed for histological evaluation, and stained with hematoxylin and eosin (HE). Selected sections from the tumor masses were stained with Masson trichrome stain. Immunhistochemical studies were performed by an avidin-biotin complex immunoperoxidase technique using diaminobenzidine chromogen with the following mouse monoclonal antibodies: broad spectrum cytokeratin (AE1/AE3; 1: 50), a desmin (1:4), b S-100 (1:150), c factor VIII-related antigen (1:150), c vimentin (1:10), d and smooth muscle ␣-actin (1:100). d Paired sections from a variety of canine tissues known to express the relevant antigens and from the same but unaffected elephant tissues were immunostained in parallel to assess the cross-reactivity of elephant antigens with the antigens used by manufacturers to obtain the primary antibodies.
Microscopically, the tumors from primary and metastatic sites consisted of bundles of infiltrating spindle cells, with fairly distinct cell borders, variable amounts of eosinophilic cytoplasm, and elongate or oval nuclei ( Fig. 3 ). Tumor cells were arranged in interwoven bundles and herringbone patterns. Chromatin was coarse and showed marked granularity. Multiple nucleoli were often present. Mitotic figures were numerous, and commonly bizarre. Masson's trichrome stain revealed scant to moderate collagen among the tumor cells. Additional lesions included necrosis, hemorrhage, thrombosed vessels, and aggregates of lymphocytes. The epidermis was ulcerated and colonized with bacteria. Tumor emboli were detected in the blood vessels of the axillary lymph node and pulmonary tissue. The architecture of the affected lymph node was completely effaced by tumor cells similar to those in the foot. Neoplastic cells in the lung parenchyma were identical to the primary neoplasm and were clearly demarcated from the surrounding normal tissue (Fig. 4 ). Most tumor cells from both primary and metastatic masses stained strongly positive for vimentin, confirming their mesenchymal origin. Immunostains for cytokeratin, desmin, smooth muscle ␣-actin, factor VIII-related antigen, and S-100 were negative, so epithelial, muscular, endothelial, or neural origin of the tumor cells were ruled out. In addition, malignant fibrous histiocytoma was not considered in this case by the absence of reasonably uniform tumor cells, lack of cell pleomorphism, and biphasic cell patterns. 4 Based on gross findings, histological evaluation, and immunohistochemical results, primary fibrosarcoma arising from the soft tissue of the elephant's foot with metastasis to the regional lymph node and lungs was diagnosed.
Fibrosarcoma occurs in all domestic species and is well documented in adult cats and dogs. 3 The head and limbs are the most common locations of fibrosarcoma in dogs and cats. Metastasis of fibrosarcoma to regional lymph nodes and lung in other animal species has been reported to arise principally by a vascular route. 3 One case has been reported previously in a 4-year-old female African elephant (Loxodonta africana) with a low-grade nonmetastasizing fibrosarcoma on the medial right carpus. 1 No immunohistochemical analysis was conducted of the previous case. Many morphological and immunohistochemical features in this case are similar to the tumor in cats, dogs, and humans. 3, 5, 6 The fibrosarcoma, in this case, was classified as high grade on the basis of its metastatic spread, hypercellularity, high mitotic index, and extensive necrosis and hemorrhage. 3, 6 The tumor appeared to arise from the fibroblastic cells of the soft tissue of the foot. The histologic characteristics of the metastatic lesions in the lymph node and lungs were similar to the primary tumor.
Pododermatitis is a common problem in captive elephants 2 ; however, the association between the development of the neoplasm and long-term pododermatitis is unknown. This is the first report of a fibrosarcoma with metastasis in an Asian elephant and describes clinical presentation, histologic evaluation, and immunohistological studies. Immunohistochemistry was also found to be useful for characterizing histogenesis of this sarcoma.
Acknowledgements. The authors would like to acknowledge the excellent technical assistance of Dr. Mei-In Chen and the constructive comments of Professors Fan-In Wang and Victor Fei Pang of the Department of Veterinary Medicine of National Taiwan University. We would also like to thank the director, veterinarians, and keepers at the Taipei Zoo for their assistance in the management of this case. ness, and a poor suckle reflex since birth. On physical examination, a left-sided murmur as well as a split S2 heart sound were detected (an abnormal heart sound caused by the left and right ventricle contracting at slightly different times). These ausculatory findings were suggestive of a subpulmonic interventricular septal defect or a complex anomaly with a relative pulmonic stenosis. 8 The latter cardiac abnormalities result in turbulent blood flow patterns creating vibrations (or murmurs), and pulmonic stenosis causes outflow obstruction from the right ventricle (thus it takes the right ventricle longer to contract and eject blood), and the left and right ventricular contractions are asynchronous. The calf died approximately 48 hours after clinical examination and was submitted immediately for
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